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Summary A 77-year-oldmanwith unstable angina pectoris showed severe coronary
stenosis with soft plaque in the left anterior descending coronary artery (LAD) asPlaque;
Stent
detected by 64-multi-detector row computed tomography (MDCT). Percutaneous
coronary intervention (PCI) with a bare-metal stent to the LAD was performed, and
stent fracture immediately after PCI was clearly detected by MDCT. MDCT may be
useful for identifying a fractured stent and for management after stent implantation.
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o
[
d
s
a
C
A
treserved.
ntroduction
4-Multi-detector row computed tomography
MDCT) has rapidly become available in many
eneral hospitals, and non-invasively permits
isualization of the coronary lumen, coronary
therosclerotic plaque, coronary stenosis, coro-
ary artery calciﬁcation and in-stent restenosis
1—4].
Despite technical improvements in percutaneous
oronary intervention (PCI) and the development
f drug-eluting stents, in-stent restenosis is still
problem. Stent fracture is currently considered
possible cause of in-stent restenosis [5,6]. A
revious report demonstrated that stent fracture
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oi:10.1016/j.jjcc.2007.11.003ccurred several months after stent implantation
7]. In the present case, stent fracture was found
uring PCI and was clearly detected by MDCT, which
uggests that MDCT may be useful for management
fter stent implantation.
ase report
77-year-old man with hypertension and a his-
ory of smoking had experienced effort angina for 6
onths, and chest pain was relieved with nitrate.
lectrocardiogram at rest showed no ST change.
oronary angiography using by 64-MDCT (Aquilion
4, TOSHIBA, Tokyo, Japan) was performed. The
resence of coronary atherosclerotic plaque and
igniﬁcant coronary artery stenosis were analyzed
y a work station (ZIO STATION, ZIO SOFT, Inc.,
okyo, Japan). The results showed a severe steno-
is with plaque in LAD #6 at the bifurcation of the
gy. Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 64-MDCT coronary angiography showed severe left anterior descending coronary stenosis (A, volume-
rendering image) with plaque (B, multi-planar reconstruction image). LCX, left circumﬂex coronary artery; LAD, left
anterior descending coronary artery.
Figure 2 Invasive angiographic image of the left anterior descending coronary artery (LAD). (A) Initial angiogram
showed 90% lumen narrowing of LAD stenosis. (B) Angiography after implantation of a 3.0mm× 24mm bare-metal
stent showed good expansion of the LAD, but with occlusion of the diagonal branch. (C, D1 and D2) After stent strut
dilatation toward the diagonal branch, stent fracture was observed (arrows).
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Digure 3 (A) Multi-planner reconstruction image after s
ite conﬁrmed disrupted struts (arrow heads). (C) Volume
st diagonal branch (Fig. 1). Subsequent cardiac
atheterization also showed signiﬁcant stenosis in
he proximal LAD (#6) (Fig. 2). The LAD lesion was
rst predilated with a 2.5mmballoon, and the coro-
ary lumen was improved. A 3.0mm× 24mm open
ell design bare metal stent (Driver, Medtronic Inc.,
innesota, USA) was implanted in the lesion, and
dditional dilation was performed with a 3.5mm
alloon. Intravascular ultrasound (IVUS) after stent
mplantation showed successful stent expansion.
ince the diagonal branch ﬂow was occluded after
tent implantation, stent strut dilatation toward
he diagonal branch was performed using a 2.5mm
alloon. The fractured segment was treated with
M
i
L
dimplantation. (B) Cross-sectional image of the fracture
dering image showed stent fracture (arrow heads).
3.5mm balloon. The ﬁnal angiogram and IVUS
evealed optimal stent expansion without resid-
al stenosis caused by stent fracture. Finally,
oncontrast-enhanced 64-MDCT with an ECG gate
fter PCI clariﬁed stent fracture (Fig. 3).
iscussionost previous cases of stent fracture have occurred
n the mid-portion of a long stent (33mm) [6,7].
onger stents can be more prone to fracture
ue to higher radial forces, especially at the
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mid-portion, compared to shorter ones. This prin-
ciple can be applied to multiple overlapping
stents; investigators have observed stent fractures
in the mid-portion of the middle stent among
three overlapping stents [6,8]. Stent fracture was
also observed with overlapping stents, where the
extremities may act as a fulcrum to result in metal
deformation along with vessel movement [5,6].
Overexpansion of the stent can be another risk fac-
tor because it could weaken struts and promote
fracture even in a shorter stent [5,8]. In our case,
stent fracture was thought to have been caused by
balloon expansion through the stent strut. Vessel
and lesion characteristics should also be consid-
ered. Cardiac movement during diastole and systole
can repetitively twist and exert stronger forces on
hinges in a tortuous vessel or calciﬁed lesions. This
may contribute to strut fracture. Most cases of
stent fracture have been reported in the right coro-
nary artery, and this may be related to its more
forceful movement [5—8]. In most previous studies
that described stent fractures, the fractures were
observed in long-term phase. On the other hand,
this case of stent fracture appeared shortly after
PCI. In addition, in this case, it could be difﬁcult
to image the stent adequately using invasive CAG
or IVUS. This stent fracture could be more clearly
detected by MDCT. Therefore, MDCTmight be a use-
ful alternative modality for stent imaging.
Currently, techniques for setting a coronary stent
in bifurcation lesions, such as crush stenting, have
been improved. Surmely et al. demonstrated that
this technique resulted in-stent fracture because
of strong mechanical stress on the side branch
stent [10]. In our case, stent fracture was consid-
ered to have been caused by mechanical stress,
i.e., balloon expansion to the side branch stent.
However, this procedure for the diagonal branch
was performed within the standardized pressure.
Therefore, this bare-metal stent might incidentally
have some problem.
With a conventional bare-metal stent, stent frac-
ture may have gone unnoticed due to intimal tissue
overgrowth inside the stent. While a drug-eluting
stent can more effectively suppress neo-intimal
hyperplasia, several cases of drug-eluting stent
[
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racture have been reported [5—8]. Although angio-
raphic follow-up with IVUS is the most reliable
ethod for clarifying the presence of stent fracture
9], it is also a very invasive procedure.
In this case, we detected stent fracture using
DCT, which is non-invasive. MDCT follow-up should
e performed for the initial diagnosis of stent frac-
ure, especially when the stent was implanted in
omplicated lesions, such as a long lesion, tortuous
essel, or a hypermobile vessel such as the right
oronary artery, or when using the crush stenting
echnique.
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